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DETAILED ACTION 



Claim Objections 

1 . Claim 1 is objected to because of the following informalities: In line 4, "an 
polyamide" should be changed to "a polyamide". Appropriate correction is required. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claim 7 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. It is not clear what totality the recited percents are based on. 



Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1-3, 7 and 10 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Mickols (5,755,964). 

6. Corresponding to the limitations set forth in these claims, Mickols teaches a 
method of treating polyamide membranes to increase flux, said method comprising (1) 
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preparing a polyamide layer on a porous substrate (col. 4, lines 52-62) according to the 
method taught in U.S. Pat. No. 4,277,344 to Cadotte (col. 3-4, bridging paragraph) and 
(2) treating the resulting reverse osmosis composite membrane with an amine that 
includes, among others, triethanolamine, which is a polyfunctional tertiary alcohol amine 
(col. 2, lines 58-67; col. 3, lines 1-20). The amine employed in the post-treatment step 
may be neat or in solution or even in gas phase (col. 5, lines 34-35). When it is in 
solution, the solvent preferably includes water (col. 5, lines 42 & 45) and its 
concentration is 5-100% by weight (col. 5, lines 54-64). The method taught by Cadotte 
is the same as the method recited in step (a) of claim 1 and includes the monomers 
recited in claims 2 and 3. In fact, Mickols employs mainly the reverse osmosis 
membranes commercially available (such as from Dow) under the trade name FT-30 
(see Examples), which is based on a polyamide prepared by reacting 1,3- 
phenylenediamine and trimesoyl chloride. The so-treated polyamide thin film composite 
reverse osmosis membranes are obtained and tested (see Examples). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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8. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

9. Claims 4-6 and 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mickols (5,755,964). 

10. Regarding the limitations set forth in these claims, the preparation method of 
claim 1 has been shown to be anticipated by Mickols as discussed above. The post- 
treated membranes are dried at 60-80°C (Claim 7). Although a drying time is not 
disclosed, it is reasonable to expect it to be within the claimed range since it is taught 
that the length of time for contacting the polyamide layer with the amine is at least 30 
minutes if done at ambient temperature (col. 5, lines 64-67) but can be shortened by 
doing the post treatment in ovens or dryers at 60-1 30°C (col. 6, lines 14-30). In some 
examples, the contacting time is 20-60 minutes at 60°C (Table 2). 

1 1 . Clearly, the essential difference between Mickols and the claimed invention is 
that Mickols fails to teach the amines recited in claims 4-6. 

12. Regarding the claimed amines, these are essentially dimers and trimers of the 
disclosed compounds. For example, N,N,N',N'-tetrakis(2-hydroxyethyl)ethylenediamine 
can be viewed as a combination of triethanolamine and ethylenediamine, both of which 
are taught by Mickols. 
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13. Mickols teaches the followings. Optimum performance (i.e., high rejection rate for 
NaCI and high flux) of a reverse osmosis membrane can be obtained by controlling the 
following parameters in the post-treatment step: varying the amine, the concentration, 
the time of contact, the temperature of contact, the pH, and combinations thereof (col. 5, 
lines 5-13). Regarding the nature of the amines, the observed trend is that "the more 
functional groups which are present on the amine, e.g., alcohol and/or amino 
groups, the greater the increase in flux." (col. 5, lines 50-53). 

14. In light of such teachings, it would have been obvious to a person having 
ordinary skill in the art at the time the invention was made to have modified the method 
taught by Mickols by replacing the disclosed amines with their dimers and trimers or 
with amines that have a plurality of hydroxyl and amino functional groups per molecule 
so as to obtain RO membranes with maximum flux. 



Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Vu Nguyen whose telephone number is (571)270-5454. 
The examiner can normally be reached on M-F 7:30-5:00 (Alternating Friday Off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Wu can be reached on 571-272-1 114. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/James J. Seidleck/ Vu Nguyen 

Supervisory Patent Examiner, Art Unit 1796 Examiner 

Art Unit 1796 



